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PURPOSE: To obtain a time 
synchronization system which 
ensures information 
transmission efficiency, without 
being conscious of the time 
synchronization operation and 
whose reliability is high. 



CONSTITUTION: The time 
synchronization system is 
constituted of a receiver 102, 
which receives a time signal 
from a global positioning system 
(GPS) 101 and by which a 
reference signal, for time 
correction, synchronized with 
Universal Time Coordinate(UTC) 
and a time serial signal 
expressing the absolute time are 
output. The system is 
constituted of a time distributor 
103, by which a time 
synchronization signal 
synchronized with the UTC is 
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synthesized on the basis of the reference signal, and the time serial signal and on 
which a time-synchronization-signal distribution means to a plurality of terminal 
devices 104 is mounted. The time synchronization signal is distributed and 
transmitted to the plurality of terminal devices which constitute the system from the 
time distributor, and the time is synchronized collectively between the terminal 
devices. 
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(54) ^-71h 0 >a1 



a. m-tgoj A ]z|- ^ 7 jaj-A]^. ^ ^ Al^e^ (Global Positioning System; GPS) (101)^-S--?-El 2] a]ZJ- aJJ^ ^a] 
^1 2:^ 4 71 (Universal Time Coordinated; UTC)°fl -§-71 tb £L^-§- ^tfl Alz]-g- ufEfifl^ 

MA ^1 el It (serial) #^S)fe ^71(102)3)-, W ^SL^c MA ^iS-f^ ^7} UTC«H1 *7)el 

MA -§-71 Aj^-g. ^-Aj^ ^ i& 1^*1 (104) <=>fl cfl*V a)z]- J£ 7 ] aIJ: £-Bfl ^Hfe Alz]- $u}l7l (103)3. 

^^M, -S-71 AjZ]- «. U ]|7lS.-?-Ei Alieg-j, ^Aj S>fe J=L- 'S^aH AlZj- ^71 A)^ «.ufl 4^1°)^, ^t^) A} 
A]Zj- ^7]# *|S.*lcf. 
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£ 1 

GPS, *W *7l. ^ -tlJ:, 7>£-Ej 

£ 4fe -g- 2]*V 1 ifl*] 42] 43Al«§Ej|olH£l &^*} lfl2] A|Z]- 3]-Aj ^ e| ^.a. i^tHfe 

£5&* ^ofl 2]*!: ^^*J" 3 ^ ^Jt 1 * 42] 4i *1 % Efl ofl s] vfls] a]z]- -f. 7) ^ e] a]# ifl-g-fr 

£ 6* 2]*V i ifl*| 50] ^Al^tfloil^S] a]4 ^.afl 7 ] xfl2] a]z]- A]3i »J) ^(back-up) ^e] 

101 : GPS 102 : GPS "r^l 
103 : a] 4 -g-u|]7l 104 : 

105 : Al^Aj 106 . a) 5] <g (serial) 3^7}] 
107 : % 201 : UTC -§-7] 7l^ a] jr. 

202 : UTC -g-71 *!tfl a]z]- a) J: 203 : ^li ^ 
204 : a}^ 301 ; a] J: ^-e] 

302 : a]z]- Ai^(5fc§g) A]^ a] 303 : a3cfl a]z]- A]jr 
304 : mS. iL^ 305 : a]^-2i a]z]- a.^ 

306 : mi a]z]- 30 7 : <a*J<H a]^-^ a]z|- 
308 : ^ 401 : 2]-^- #3- 
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402 : vfl-¥- t-ij- 403 : 3-grEl& **1 *]M 

404 : SL*} «J8 405 : vfl^- 3-grE) S(ffl)^^ 

406 : ^ 

^o] 4r*Hr 71-4- S rt ^6>s| el| 71-4- 
£ ^-fr 4t 3-°HW3 a]z> 314 33 ^l^oil 

3# si 3-3 ^oi AiiEfloflA^ 333.3.^*3 ^ 7l#sl 33°fl 33, 33^3 ^«**13. 

^33-2., o)s. Cj-^^l7> ^TlH 3*fl £-A> ^ol Al^^o] ^=-3. o] s J7 a*}-, ^^E S «.EiSl 3 

^ °J3 3iL»ll tflsM, Aj-Efl X\S] ^ AlZl-^- -^-71-SM 71^- ^ ^"Efl j£3^ Sjsl-Jl olcf. 



-S^HiMLElSl ojgj ^.g. h}.^ cfig-^lS^El 3*311- ^-S-^, tfl^MW) 3 3 *jiL3 ^«3tt "o^ °- 

a7fl 3¥3, °d3 3-S-3 3* ^3^r #*H1 ^*fl 33 *3*Hr 3-?-3-, 33 =8 a.* ^fe ^^H) 3 

^°J^ 3-S-3 Aj-Efl ^ AH AlZM, Tj-fS- ^£33. ^Efl, ^ ^A]# ^ofl o} *fl a] Zj- Jf 7 ># *3 3 

-f^lfe, 31^3 *M* 3^«Hr 3*7)1 33 ^ 33 ^ 3 *J"3 33 33 A) TV ^l<So)) S}Sfl, ^jiofl ^-7>3fe Al 
33 ^1^ jg^ «VA| AlZiJZj- A)?}^ i^f tHM^. 



33 ^JiL-I- 3^3. 3l=r 33:330)) 3 «A 3 3 3-^3 Aj-Hfl £JJ. Alofl A^-g- ^-71-1- ^-foflir, .3.^3^ AlZ}- 
^-^fl^ 333 33-£3 33 3333 Al-OHJA-I Sgig 3-2-7} $X°-^, 3333 331 333^ 3*7)] 

33 -S-3 3-8-3 AijrAi^ a^^- ^^.7V 333. ^ ^ A]z ^ ^. 7l# ^ «j-a) as. 3-33, afe 33- ^ 7 i 

Aj-7]^ 4^ ^-ol, ^Efl si og^ tflel- Alzj- Jf7>2l uj-Hofl lms ^£2) 51^^?!: ^1^ £-*fl-^ 0 l ^-^5)5^ 

# ^-f°llfe, -S-71 Alz> ^-cfl^ oIaj-o^ Alzl- ^71 ^al# ^^.7> Xi^, =15] ^ ^ ^ ^^£3 3J-iL 

7> ^^SVSa^. ^- A ^7l sfl^«}7l ^sfl ^#^1 74 0.3., Alzt Jg-7m 3^S>^1 ^JL *jiL 3^ SL-g:* ^> 

't^si «i zi-g- 

^- t^^l s-sl^^-'a^oi 1<H ) n}.=. Alz| -s.7]«J-A)-e ri GPS3 <^l-g- a.^°ll ^51-, <H aIc1b1-£ 

UTC°11 cflsl-ol ± l^sBl-^ Ol^^t!: ^1^* -§- 0 ls>7l| <a^l- =r GPS« °l-§-§l-^, GPS3.-f El #^=1^ UTC<^1 -g- 
71?!: Alz> izj^- 7l§ aij:^ ^nfl Alzl-i- ^Eftflfe a]z> Alel<g ai^s. ^z}- *-u|j7l 3.^1 ^^^1°11 ^-«fl * 
a}^ "a-^^l Afol 3] Alzj- ^7l# 41^-^ 7fl^-*Vnf. 

^T 1 * 13- AliEfl^ Ol^^^, ^-§-^°l aI^GPSS AV-g-tJ-O.^.^, 3^]7llollA-l UTC°11 -§-7l*V 7l§ Al 

z>^- -g-oj^Ti) ^s-sv^ zHoi 7H ? sfl;*}ti-. sl?i, Alzj- ^-h^Is-^e-I ^ ci-^-^-^Hl ?]& ^^sm), 
^l^sl zv^ai- * Ji^-at!- 7-lzj- ^-71 ^el7V 

^-^o] S-sl^^-tf^ o] ^J^SJ- 2^1 ^ AlZj- -E-yl^VAl^-^ GPSS^Ei ^Als)^ UTC ofl ^ 7 1 *!" ^1^ ^Jt ^1 

5:3- UTC<^1 -i-7ltl- ^tfl 7-lz}- Aii^. i-Aj§|.^, zi- <U?$ ^7}s. ^ ^-i- ^1^?!:3. 
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A^ 2S\ ^tS^l GPS^El UTC°fl -§-7l«- a]z^ a}^ 7 ]& a] 3^ UTC o]j 



A UTCH1 -§-7)*!; AjZf A}- Ajrt A] Jr<4 UXC ofl $ ^ cfl A] ZJ- Ajjr^. ^# (ft i±J) s}-^. A] Zj- Aj^ A] 

*1Jl» °l-§-S^, Aj-^ El-Olnj X\6\] 7)§ m ^S] A^O.^ A}^-§>^7 o)^ tflif A] 

?!ta># Tfl^r^, 7fl# 2^.5.^ <$ # S. AVol^Aio, as. ^o} 7 } ^ Tj^, Lfl Jf #-IL-§. 7)^ E^jnl O.Jg. 

!§-7]A^°-3-A, GPS** ^^^lSl-Sl A]Z]- ^7l# ^S-^- o]^ Z^Z}-o] Cj-H^^r GPS^ A] 7j- ^ 7 }Wr #|=-^-o. 



321- A°] ^« Al^EflcHi oi<H^1^, i(#) ic^ (order) A]zl--g- a]z|- ^7) iS.-?-&|Sl ^cfl A]z]vg- Af-g- 
mi §-3r GPSS-Jr-E^ 7 )^ Al^ofl ifl-Sl^l gfe n)/fl^- AjZJvfr, UTC<H1 ^7l?l- 7|^ #-§Hl vfl«- ^s.^- 
^HsMl mi A A ^7l# -§-^l«V7fl fl^fe 7V^5flAlr^. 

■g- S^^^Sl ^^ %V 4CH ) AlZj- ^ 7 l« 0 VA)^. i fS AVolo) Alz}-^ *j.ol<H) A A j± 

^ AlZ]- 71-^^7)^, A]Z]- ^7| St^M^I ^JSL Alzi^- ^Al7]fe ^fccf. 

^T 1 * ^O) ^-Aj^ Al^Eflofl $1<HA^, A1Z+ -£7) tflA^^l^ ^e] AJ^ A]ofl cfls)-^, 7l ^ ^ #^-0) ^ 

A> ^-«>1 °fl^- # ^^-o)l 5 r j ^TJ-^ A]Zt -§-71!- ^ 51^, ^ #1^12} AjZ}-^ Al^Aj ^Aj-O] 7^5^^. 

«v^o) m^^^^^o] 5o1] AlZ]- -f-7]^^^, GPSS-^-E^ A]Z]- AlJ- ^A]ol «-7l-^-SM* ^^^lfe, 

A]Zl- £Bfl7H o^SJl GPS AlZ]-ofl -§-7|Al7j LflJf A] Z]-^. ^-^T^-^l ^ ^-t.flAl7)jl, Zf cI-^-aVaI A|-o] ^ A| Zj- §- 7 |# 7^1^ 

5^}- Sa^ife, o]*^ GPSS-^-E^ Alz}- A}^a- ^aI^ ^Jo] y-y).^^^ 

* ^ollS, Alzl- -g-afl7loll S\ sfl GPS^r ^7lAl7j vfl «- A]zJ-i- ^^l] ^Jt^, A ^^^1 A>o]^ a] 

U J"^ ^^^^al ^^* 0 V 6 <H1 nr€- ^-7}^^, W ^]\ 7 }^s] ^ ^a]^. ^ + ^ tJ^., G PS 7) 

^ AlZj-ofl -§-7lAl7j #1^1 UH^SI AlZ]-^- A^^-il^^^ AlZ]- 7i|^S>fe ^^^Cf. 

64 ^li E J^l Si^^fe, <HtCj*V AV^Hl o^sfl AlZ]- ^«fl7l^E|^ 7]$ AlZ^ ^Ajo] ^l-^^^^. 

A 2^*1 Ml 2] 7]^ AlZ^-oll ^7lAl7j A]Z|^ AV-g-^SM], Z^ Cj^^ A)-0| A] Z}- §-7] 7> ^iLS] 



£1^^ Si 3: ^1^" ^71^^ Al^) ^ £ ol4. £. 1°)1 a!°1^, ^1^ ^1^1 ^l^^(Global Positioning Sys 

tern; ^S>, GPS^Jl ^^-)(101), GPS ^7|(102), ^z]- -g-Hfl7l(l03), ^^x] (104) 7> ^i^i(105) 

4 ^lBl-S ^1*7)1 (106) 2f ^ ^i^7il(107)# f-e>^ AA ^) A3. $X^. GPS(101)S1 7l$ 

AA =r^l^ GPS ^r-il7l(i02)S- ! r-Ei Ale)<g Aij-.g- Ale]<g ^1^7ll(l06)# »*><^ ^l^ ^-ufl 7 l (I03)°fl 

o] A]z]-Al^!. ^Al*v Alz^- ^-u)) 71(103) # ^i^Tjl (107)1- -f-*}^ 4^r^ cl-t^l(104)<Hl AA HS- 

-1- A^}^ A^i 0 d$]°}A. 



S- 2tt GPS ^7l(i02)S-?-El ^Ai^Vfe UTC ^A A^ A iX(201)S r , ^714 ^-^^Tfl UTC -g-7) Atf AA ^Is: 
(202)1- ^1^1" «-Hfl7l(l03)^l Am W$ ^1^(204)1 A^ZW A -a-'S^l 0 )! ^ 7l§ Alz| Alj; zJ\o]AA *^]-ir 
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^*>fe 1"4.£°14. ^ 2<H1 444 44 4°1, GPS ^7l(l02)S-?-Ei UTC *4 7)^ 4S(201)4, UTC %7\ 401 
A]i (202) 7> 43:4(105)4 4 e) <g 4#?fl(l06)* **M *14 -g- u fl 71(103) °fl *4£H £7l «H-g-<4 4 
45l1 4^- 4tifl7l(103)°ll4 a] jr. 44(203)4^1, 444 ^ a)J:(204)« 4*2] 444*1 (104)°H 4 4* 

31(107)1 *«H 4«fl 4444. 



£ 34 44 «-«fl7l (103)^1 21=11 444^ 4 s: 4^(203)2] ^el 7fl<a.5i°14. £ 3°fl 44\H 44 £oj, G PS 4471 
(102) ^Als]^ ^ UTC ^71 7|§ 451(201)4 UTC 47l ^cfl a]z]- a]3L(202)« 45: 4^(203)4:2-, 4 

AJ a] J: (204) 3. 7^4^- ^ e]°l 4. 



i 4fe A14 £-Hfl7l(i03).S-4iM ^a]£1<>1 ^-Aj a]3:(204)1 444*1 (104)°11 ^sfl #1^4:a, a]z)- -g^l 441 
*34fe 44S014. SL 4°ti 444 H>21- 44 a]z| $u1|7l(103)3.-!fE-1 44*14 ^ ^ Al^(204)* 444*1(1 
04)°fl ^ sfl Ajz]- Aii= Aiig Al^(302)2l- 4^1 4z}- a] ^(303)5. x\^_ «-e) (301)4:2, ^z)- a-}-^ A]>f AjJi(302)fe 
A]z}- 43(304)1 *34-°-3.4 ma a]z]-(306)* 4^4:2, 401 a]z^ A)i(303)^ 44°J a]^ a]z|- ji 
*c] (305)4 *S 4-2-3.*! 44°^ 442: Alz]-(307)# 44 *H. UTC°11 471*1 ^4 4 z]- ( 30 8) -§- 4444. 



£ 5fe 4 444*1(104) 012] 4 z]- -g. 7 | ^e)o)| ^s]^ ±sl 441 444?l7l $14 ^e)^ cf. 5L 50H 

u|e]--H 44 44 4z]- A|- ai^ Aljr(302) ^ai Ajofl ^El&l el ^Kr 4 Jf #1 4*El (401)4, mi 4^(3 

06) -5.S.Ai a^sVji xflJf- t-s- 7 >^Ei (402)1 4*<1 ^ 7 l3. 9}^b]^ ^4 3(403)44 4*E]&- 4a<3 
(404)* *,1]44. 

4^4 £-4 #^(404)2] n).^ ^ h^ 71 . # ^ o. fe ^AKigt^) Alz^ iLAj-g- ^el £( 

a-1 B] (405)1-, 5-4 ^47> 4* ^*fe mi Alz]-g- UTC 7l^ Alzj-ofl ^.yiA}?!/! 4^- ifl-^- 4^- 4 
(®)2iAj ^e| (406)1 aJa1t5};h, a]z^ ^g-7l ^-^^sl il a!tV# ^7fls>fe ^e|» *J44. 

i 6* 4z]- ^-ufl7l(io3) ^-¥-21 4el #^-£ol4. £ 6<H1 44\H 44 ^4, GPS 4H471 (102)S.-¥-e1^ utc 

*7l 71^ A)J:(201)4UTC *7l ^cfl A]Z]- Al^(202)2l 7}^ Aiq- #)s ol ^a o voj ^-Oojl^, Alz}- ^-Ufl7l(103) ifl 
°114 ^a]*V UTC ^71 71^ Ai^(201)4 UTC *7l ^cfl Alz]- Als(202)l <>l-S-44 IIS. ^ (203)-§- *S4^, 

^ aJ 5: (204)1 4 A d44. 

<^7H GPS^a]71^e^ ^Aio] ^01^- ^ sl±= ^14 44 -f-°ll s]^ ^44<4 4* °14(STf )°14^ 44S* 
^*^m, Alzt §-ufl 7 l( 10 3) ifl^l S)fe ^r^(* B B B ) 447l(501)°fl 21*11 4^4^ $X^r UTC -§-7l 7l^ 4^(201) 
1 cHAlsl-fe vflA^p^) 7 |§ 70^(502)^, Alz)- ^-«fl7l(103)<Hl ^ Sfl ( g t£) a1 ^1 a] z}- (503) -g- °l-g-4°1 4 

j£ 44(203)* *I4^, 44 4i (204)1 444^ 4aH #444. 

4-§--°s., 4 44^Efl^ 3}-g-o)i cflsflA^ A|tgsv4 o1a1, ^4 i^l 4=flA^ h i ifl4 s 3°fl 21*11 4^44. GPS(i 
oi)s.4Elsl 45:1 GPS ^471(102)^1 s)n 444^-, utc 47l 7l^ ai^. (2 oi)1 li 4^4(105)4, utc 4 
7l 4cfl 4z}-(202)* 4e)4 4*7fl (io6)°fl 2I5I) 44 ^-Hfl ^1 (i03)°fl #^44. ^14 4«fl7l (i03)°flAlfe GPS *4 

7) (102)5.4E1 ^44 4cH Ajz]- aj^# zi- ^44^1(104)011 4 4*7)1 (i07)°ti si41 44 4-Hfl *444. 

^^a-I *J"Aj Al3i(204)7V Alz]- ^-ull7l(i03)S.4El 4 444^1 (104)<H] °J4*4^-°s.^, 4 444*1 (104)^1 21 
«11 44GPSS.4E-1S1 UTC 401 4Z1-O.S 4 4444(104)21 iflJf Aizi-(3 0 8)-i: 47lAi?ioi, 4 4444(104) a> 
°121 aizi-^ <a^l«l -f^^s. «4. 

4 44^Efl<Hl ^144, 'S-S-^ol 4fe GPS1 a^^^, 4^t1H1a^ utc*1| 4714 ^-M: -§-°147l| #144 
?A°\ 7)^^jl, Aizi- « U ))7is.4El4 44°11 4 ?fl°144 ^f«S*1, i°l^<Hl£ cH-f-4 4 44. £4, aI^- 

A?\<% 214 4* 444*13.2] ^^1- 7l-^S>7l| f ^^Ajol -°-^o>JL, AliEflo] « JlZj^tl 44 -g-7) 

*1e]7) 7)^fl^4. 
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^^*J- 2<H1 t||*IH £ i ifl*l s. 4*11 S]sH -Sltfck ^a^eIHH^ ^l^^l ^ ^}2] *\#^r 

%°}^. GPS ^r-il^l (102) S] UTC ^] 7l$ ^31(201)21- UTC -§-7l ^cfl a^ a]J:(202)# ^Jl ^ 

^(203)SKz, W ^i(204)S.Al Zj- 3^t#*l(l04)°H tfl«H 17flSl ^^°11 ^ 

^a1^e|)<H1 21S>^, GPSS.-¥-Ei UTC°)1 §-7l*V 7]§ UTC<^1 -g-71 *V SltR a^ .yjr 

# A^ §-Bfl7Hl 2|sfl *<a$ Al^AjO.^. ^•Ajsj.ji <y;jj ^7]^. ^A] sj-JE-S. 5J7} nfl^-ofl, AlJrAlSl 7i;i:3Hl 2]?!: ^ 
^1^5) *j=Aj- ^ 7j 7o Vol 7^=11^4. 



3o)l cflSflAi 5L 1 vfl^l £ 5<=H1 Sl*fl <&£h ^l^ElHAi^ m 3L CHH2] A]z| ^7l# -g-o]5M) 
4 #1^*1(104)011 S^sfl ^-tlt!" ^ *l-£(204)* Aj^. A]ig Alj:(3 0 2)S}. ^tfl a]^ a1J:(303)5. ^1 
31 ^-5]sVjl, ^tfl Ajz)- Ai^( 303 )^ zitflS. 4 ^^^1(104)^ <a*)2J Aj-g.^ a]z)-(307) 4-§-<&tK ^ 
nfl Alzj- A]3: ( 303)oll ^aU^a] m s Aiq-( 30 6)<Hlfe, ^14 a}- a]^ Al i( 302)# ^(jg) ^.S. $ 2)-^- 
4* E] (401)2}-, i£l^H ?3 ^ ^7is- ^ji^. *}• uflJjL ^s. ^o.^ (402)1- 4-§-*M ^#^4. 



=L ^^AS.a^ (401)2] n^SSrsl- tfl^f #J=- 71-^(402)21 ?]-^e^ ^a] h):5L(403) 

*M. ?}^Zk 2-*} *^(404) ^4^1 44 mi 44(306)i3-iS-4 A).^.sl-Jl SX^r ^ 4-8rEi (402) 2) ?bg:H& 
-§- 3)^0)1 3]^ iLAjSj-JL, a]Z}- Ai^f A]rt ^1^(302)^1 §-71^^! 3]™ §s 71-^(401)2] ?V£S3H1 

^2]A]7jn]-. 

o] a]*- ^Ei(401)°fl *7]^1 ^1 LflJj?- 7>^Ei (402)^1 7>^-S?Jt* mi *1 ^ (306) °-S.Ai A>-g-^-o. S ^] GP 
S ^7|(102)S J ?-E^ *^l£l<H ^-^ ^ ^ ^^(303)^1 $1*} &-8- mi ^l^i UTC^l -g-7|Al ? liS. ^ 

4. 

^- -AjAl^Eflo)] 2]^^, ^.C^j-Xl^ Al^ A]Z^ §-Hfl7lS.-?-ElSl ^ cfl A] Zj-§- A>-g-sfjl ( ^o) GPSS.-¥-El 

21 71^ Aljrofl i^-S]^ ^ nlxfl^ Al^, UTC oll -^71*!: 7l^ #^.^1 Lfl^ t^-fr ^§^^711 §R7] «fl^-<H], 

mi a] z]- ^7l# -g-ol^l- Tfl 3^Rr ^<^1 7V^eM^. 



^^P-*J- 4<=H1 tflSM E H^l £ 5<H1 2]efl Ajtg^j-c}-. a- ^Al^Efl^A^ $a]^]-o)] Alzl- -§-7l# ^ %[5i^- 
cK zielJi, 3<H1 SI^^, A ^-^^1(104)21 2)-^ 7>^-EH401)2> Ml-?- ^E^ (402)2] 7]--g-E^ -S- 

^•1 «lii(403)-l- 7>^rS^ 2.x} ^"Aj (404)2] i»> cfl^] s^*^ ^.Aj # s ^o.^ £(ifi) 

3:^(405) vfl^- ? >^-Ei D](^)2:Aj(406) O.S. ^«r^l^ ^^S.^, *W*Wl ^ S^^S] 



€- ^^^Eflofl o]^, A]Z^ ^7) cfl-S-^12] A^e] ^ Alo)l cflsM, 71$ vfl-^- #^-0^ ^ M-o] nfl-f # 

^S, ^^TVoll A]Zl- -^711- ^ %1<H, Zl" ^t^Al2l A121-S1 A)^Aj ^Aj-b] 7>^S))^Cl-. 



5°11 t)l*)H i 1 vflA] £ 3, £ 6°fl 2l*fl 4i^«!-cf. £ ^l^^HAl^ GPS^E^o] AlZ]- A]^ + ^ 

cfl-f- A]el-i- <^JL7l- sffe ^014. GPS ^7l(102)S.-?-ElSl UTC -^71 71$ ^^(20!) ^ UTC S.7] ^tfl A] 
A ^31(202)71- fl-Al£]Al ^r7fl =1 <&% ^-f^^, n]5l A]Z]- ^-Ufl7l(103)°ll 21*11 UTC *7l ^tfl A]Z1- A} Jr( 20 2)» 

^ *}A(503)SLS.*\ ^"d-A]^ ^-g- Alzl-jif a]z]- -g-u)l7l(l03) ^-¥-21 =^Aj ^7l(501)S.-¥-El ft UTC ^7l 7l 
$ -^1^(201) A o v ^2l iflAj- ^^(502)1- A5Ajs).j, i ^-Aj ( 203)§l-ft| ^MJ ^^(301)-!- ^ 
^1 (104)^1 ^-«11 fUcl-. 
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^. ^Al^Eflo,) S]S}^, <H«|^ *J-*M GPSS-^E^ A]Zl- A)^ ^o) -g^Sfl^-g- ^o,)^ AjZ]- -g. 

«fl 71 ofl 51*11 GPS*}" -S-^lAl?] iflJjL AlZj-l- x}*fl CJ-^^HI 5J 7 1 nfl-g-ofl, Z|- C^A)-*! A j. 0 ]o} A ] zj- ^7l7)- 

^-iLSH, ^151^^1 ^HM 7Brs|l$cl-. 

^^*j-6^1 tfl*M £ 1 lfl*l 5L5°)1 ^ ^^t!-4. £ ^I^EJMHtt AlZ]- a.Hfl 7 l S .a.E^ 7 ) § X\ Z|- A] ^3. <g-g. 

-rt}fe7jo-°] cfl-l- ^el* ?V ^Jolcf. A]4 ^.H|l7l(i03)S^E^sl fj-Aj a] s( 30 i)l- ^ ^fl slft* 

^^<Hm, n)el z)- ^^>a1 (104)^1 21*11 ^cfl Alzj- Al^(3 03)1 . vflJjL A]z]-(308)5lS.Ai ^^-a)^ ^ z]- # 

1J-#*1(104H Sl*fl 7>^H3V5X $1^ iflJf ^£1(402)21 ^sfl, A)z)--g- 741^3 AV-g-§>is. ^cj- 

A]Al«gEflo,l 5^^, ^*1H 2]Sfl A)7j «-Bfl7lS.^2l 7f § A) Z}- ^Alc] |7^j|^t ^^i, 4 

S] ifl^l 7l§ AjzH ^7lAl?J xfl-SjL AlZj-g- AV-g-g)-£^- ^ nfl^-o ) l > 7+ A>o]^ A| Z]- S-7I 7> 5^1 ^H, ^}S]4j 

21 %H >0 1 7>^*fl^t^. 

##t!: «V2l- ^ofl 2]*}^, i ms o^o] j7^^*V Alzj- ^^-o] SL^-5)<£-z. ^Aj. o^cHj ^c-lel-s ± 

1//S =31Z.E2| ^Cfl AlZf-i- oji. GPS* AV^-sV£S. £ 7 J nfl^-o)^ A]Z)- J^7l# °1 A] ^JZ ^ J^-fr 

(57) ^-721 ^2) 
^T 1 ^ 1. 



21*) Al^Efl (Global Positioning System; GPS)-° S^E^ Alzj A]jf-g- ^aI^M, ^-^1 2:^ a1 TV (Universal 
Time Coordinated; UTC)°fl ^7l*i ^l^- iL^-§- 7l§- Ajjra}. ^cfl AlzJ-g- q-Ej-ifl^ ^z]- A] ;i] 2J (serial) #3 

o^xr ^7lSl-, A>7l 71$ Al^iq- A]Z]- A]5]<g Al^5.«-E^ ^7) UTC °\} ^-7}^ A] Z]- A] J^-g. Tj-Ajsfjl, ^ 

^Hl ^ *7l A1J: «. U fl -CJ^- ^*}-SHr AlZ}- ^-UH7]S 7^S1^, -*7l A]Z}- «-Hfl7]S^-E^ Ali6j^- ^Aj^ ^ 
^ ^^Hl *7l AJ^S. ^Hfl ^Alg].^, Cj-^AJ-^I AfolS] <y^- A)Z}- S-71* #1^-^ 5!^- ^ A]Z1- 

•^7l« 0 >A], 



*)) 1 %H1 Si^Ai, 

AlZ]- ^-Ul)7lS-?-Ei CJ-^J-^HI ^Al§V^ AlZ]- ^71 Aljri=., X\s.S] Aj-S. l+El-ufl^- AjJ^ ^7]-^- u[-El-l|fe ^tfl 

AlZ]- A)^ ^-Ajsl-Ji, AJ-7) Alrt Al^o] Aj-^ El-Ol^^ UTC<=fl -^7^]^, QJ^ ^7]3. ^] tb'a^Hl 

4r^l°-Rr 53* ^l^S. SVfe a)z}- ^7l« 0 VA], 
3. 

^1 2 *cMl $i<^A^ 

^•■S^Hl 21*11 AlZ^ «.s.7lS-?-EiSl AlZj- S,7l Ajif ^A]^jl, Aj-71 A] Z}- =-7l A]s vfl ^ Al AjJ:^ ^= Aj-- ^ 

°1 D <M1 #7l*i 71^ n>€*l"H, °1 7)^ #3-4 tfl-^ #S.42l AlTj-Al-i. Tll^sl-^, ^4<Hl ^ # 

S. A>o)o)lAi A14 7\°}7\ ^ 7jo. fe> vfl"- ^2] S.^ ^el# *J#ASM), lfl«- ^Jj-t, UTCO) ] ^7lAl7)^ 74* S. 

^1 Sr^r ^14 J S-7l' 0 -Ai. 

^T 1 "^- 4. 
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*H 3 *cMl Xl°H, 
^T 1 * 5. 

*fl 1 *oHl sa<n^. 

^7} GPSS.^ ^A1«V Al^ofl ^.7lAl^l tfl-Sf #3~§- dV^JL, ^7} GPSS.^ ^ A] Zj- Aljr ^A) 

*1 «7>^tt ^-f fe, AJ-71 AlZj- ^-Ufl7l vflSl ifl^- l-^-Sl Al^ ^.^-^Hl -g-Hfl *Al«-«.S*i|. ZJ- #1^*1 Alolfil «j 

* Am ^7l# ^s-Slfe 3* f^^S SKr ^14 #7l« 0 VX] 

^T 1 * 6. 

2l*fl AlZl" ^-Ufl7]S.^-E^2l A14 J£7l Ajjr^. ^Aj § - oJ-§- 7^ Aj- 7] ^^A] ifl £| vfl." o] sfl 

AlZl" *i2l« 7il#§lfe 3"§T S^O S Slfe AjZ]- ^7l«J-Aj. 
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